SUMMARY Bone biopsy specimens from the iliac crest were obtained during surgical operations from 45 patients with rheumatoid arthritis (RA) and 41 with osteoarthritis (OA). Control material was obtained from 20 cases of sudden death due to cardiovascular disease. By both conventional histology and image analysis techniques about a quarter of all patients showed some osteoporosis. This was equally common among the OA and RA patients. It was more common among those with transparent skin and those taking corticosteroids. The only case showing mild osteomalacia suffered from OA. No gross differences were apparent between the groups in relation to plasma biochemical studies, diet, or exposure to sunlight. These results are in striking contrast to the high incidence of osteomalacia in RA reported from the west of England; moreover they do not confirm reports of hypercalcaemia among rheumatoid subjects. We conclude that the differences regarding osteomalacia are due to selection of cases. We find no evidence that osteomalacia is specifically associated with RA.
The disabling deformities of rheumatoid arthritis result from localised bone destruction. Any alteration in the overall quality of bone might be an important factor in determining susceptibility to this erosive process. There are reasons why rheumatoid patients might be more liable to generalised skeletal changes such as osteoporosis or osteomalacia. Apart from the disease process itself, poor diet, reduced physical activity, lack of exposure to sunlight, and drug therapy might all affect the bones. The subject has been reviewed by Kennedy and Lindsay.'
Evidence for generalised bone changes in rheumatoid arthritis has come from 2 sources. The first is reports of osteomalacia and/or osteoporosis encountered among rheumatoid patients presenting either with bone pains or spontaneous fractures.24 The second is the biochemical studies of Kennedy and his colleagues.' These have shown a proportion of rheumatoid patients to have raised serum levels of calcium and other biochemical changes suggestive of hyperparathyroidism, but with normal circulating levels of parathormone. In addition they found rheumatoid sera to have bone-resorbing activity in vitro. ' The most reliable method of diagnosing bone Accepted for publication 22 June 1983. Correspondence to Dr K. C. Ng, 20 Pickering Way, Booragoon (A=serum albumin in gil).
Results
Of the 90 patients approached 4 refused consent, leaving 86 who were admitted to the study. Forty-five had rheumatoid arthritis, 41 osteoarthritis. Table I lists the characteristics of those from whom adequate specimens were obtained. We failed to get biopsies from one OA patient and 3 RA patients. These failures occurred early in the study, and we believe that they were not related to the state of the patients' bones. They may have been related to relative inexperience of the person performing the biopsy at the start of the trial, since it has been shown that an inexperienced operator is twice as likely to produce an unsatisfactory biopsy as one who has become familiar with the technique. There were thus 42 specimens from RA and 40 from OA patients available for the study. All of these were assessed by standard histological criteria.
Quantitation by image analysis requires a complete and intact full-thickness specimen, This was available from 29/42 rtheumatoid and 28/40 osteoarthritic patients. The remaining specimens were unsuitable because the trabecular bone had become crushed during the trephine procedure. Clearly this might be a reflection of bone texture and thus introduce selection into which specimens were available for image analysis. In fact examination of these specimens by conventional histology suggests that this was not the case. Table 2 summarises the histological findings. About one-quarter of all patients were judged to show some degree of osteoporosis, some only mild or borderline in degree. Unexpectedly this was as common among the OA as in the RA patients and, among the former, affected men as often as women. Only Furthermore, when the morphometric data were one patient showed evidence of mild analysed by sex and disorder by means of the osteomalacia-a man with osteoarthritis. Mann-Whitney U test, there was no significant difThe histomorphometric data (Figs. 1-4) show a ference for any of the morphometric indices between very similar distribution between the OA and RA disorders within the same sex. However, trabecular patients in regard to trabecular bone volume, osteoid bone volume and resorption surface were signifivolume, osteoid surface, and resorption surface. cantly lower in RA females than normal females osteoporosis, but the small numbers do not allow conclusions to be drawn. Table 5 compares the plasma biochemical values betweeen the 2 groups, broken down by disease and sex. There were no significant differences in corrected plasma calcium and in plasma phosphorus in any of the paired groups. Four RA patients had a corrected plasma calcium greater than 2 6 mmolI (2 61, 2-63, 2-67, and 2-67 mmoll) as did 2 OA patients (2-84 and 2 75 mmol/l). Chi-squared Table 4 Association of corticosteroid therapy (equivalent to at least prednisolone 2 5 mg daily for one year within the pastS years) and histological osteoporosis. Fisher's exact test p<0001.
Discussion
The main finding of this study is a negative one-namely, a virtually complete absence of evidence of osteomalacia in either the OA or RA patients. Though quantitative histology was not obtained on 100% of each group, there was no histological evidence of osteomalacia in the biopsies which were unsuitable for quantitation. Superficially these results are surprising in view of reports from the west of England of 2 small series and one large group of RA patients2`4 in each of which there was a high incidence of osteomalacia. In the last of these papers 54 patients are described with RA and severe osteomalacia attending an orthopaedic department in Bristol4 over a period of 22 years. There are, however, several circumstances which may partially or completely explain this gross difference.
Firstly, the selection of the Bristol patients was by virtue of fracture or bone pain. In the present series the patients had been admitted for joint surgery. Our RA subjects were younger (mean age 57 7 years), had overall better exposure to sunlight (10% house- Cr)
.C CZ group.bmj.com on May 28, 2017 -Published by http://ard.bmj.com/ Downloaded from bound versus 50%), and received a better dietary vitamin D intake (mean daily intake 2 8 ug versus maximum intake of 2 4 ,ug at Bristol). In the present series nearly all plasma 25(OH)D concentrations were in the normal range. This assay was not available in Bristol. It is likely, but not certain, that these factors account for the very gross differences between the 2 series, and the findings strongly suggest that the osteomalacia syndrome seen in the patients of O'Driscoll and O'Driscoll was little different in aetiology from that prevalent among the elderly population in the UK, in which the principal factors are poor dietary intake of vitamin D, inadequate sunlight exposure, poor intestinal absorption of the vitamin,14-16 and inefficient metabolism to the dihydroxylated derivative. There is no evidence that osteomalacia is in any way specifically associated with RA; this does not, however, mean that it should not be carefully sought in those RA patients whose circumstances resemble those in the Bristol series. The patients with OA were selected as a control series of patients who were likely to have similar restriction of access to sunlight. In fact their functional level was somewhat better than that of the RA group, but they were rather older. However, neither their sunlight exposure, dietary intake of vitamin D, nor plasma 25(OH)D differed significantly from that of the RA group, and it is therefore not surprising that the group was also virtually free of osteomalacia.
It is notable that in a study from the north of England following these observations in the west of England Bird and his colleagues"7 18 The data for this book were collected over a 20-year period, during which time paediatric rheumatology has been developing in a quite remarkable way, with a number of centres providing clinical information, while there has been an increase in knowledge of fundamental biochemical and immunological mechanisms of inflammation.
The first two chapters present a brief discussion of the definition and types of rheumatic disease in children, including an approach to their incidence, prevalence, and classification, as well as the unique paediatric factors that modify rheumatic diseases and interpretation of clinical data. The next chapter is on basic concepts in the pathogenesis of autoimmune disease. As this sets out to be a textbook, it is essential that such a chapter be included, but in some aspects it is patchy and is not quite far-reaching enough for the specialist. The chapter on basic concepts of drug therapy may give rise to a little disquiet in British readers with the very marked emphasis on high dose aspirin. However, the subsequent chapters cover most problems met within paediatric rheumatology, including an excellent review of immunodeficiency and arthritis, one of the editor's particular interests, as well as juvenile rheumatoid arthritis (personally I still quibble with the editor on the term rheumatoid in the child who does not carry rheumatoid factor), the spondyloarthropathies, rarer connective tissue disease, reactive arthritis, infection, as well as differential diagnosis.
The editor's great knowledge and delight in words make the book easy to read. It is beautifully illustrated with clinical photographs, including immunofluorescent studies, and excellent reproduction of radiographs. The charts are clear and the tables easily understood. At times it does tend to be repetitive, and, as with all textbooks, despite the editor's careful choice of both historical and reasonably up-to-date references many are somewhat out of date, while at times the indexing tends to be a little odd. Despite these minor criticisms, this book fills a great need in the field of paediatric rheumatology, supplying a good basic reference book for all the more common disorders encountered.
It has obviously been a labour of love, as well as hard work, in the meticulous way in which the tables and illustrations have been produced. Every hospital that indicates it has a department dealing with paediatric rheumatology should have easy access to this excellent book, while many paediatricians and rheumatologists called on to see an occasional case will find it a wise reference book. 
